Orphan receptor TR3 participates in cisplatin-induced apoptosis via Chk2 phosphorylation to repress intestinal tumorigenesis.
Cisplatin is a widely used antitumor agent that induces aggressive cancer cell death via triggering cellular proteins involved in apoptosis. Here, we demonstrate that cisplatin effectively induces orphan nuclear receptor TR3 phosphorylation by activating Chk2 kinase activity and promoting cross talk between these two proteins, thereby contributing to the repression of intestinal tumorigenesis via apoptosis. Mechanistic analysis has demonstrated that Chk2-induced phosphorylation enables TR3 to bind to its response elements on the promoters of the BRE and RNF-7 genes, leading to the negative regulation of these two anti-apoptotic genes. Furthermore, the induction of apoptosis by cisplatin is mediated by TR3, and knockdown of TR3 reduces cisplatin-induced apoptosis in colon cancer cells by 27%. The role of TR3 in cisplatin chemotherapy is further clarified in mouse models. In Apc(min/+) mice, cisplatin inhibits intestinal tumorigenesis by 70% in a TR3 phosphorylation-dependent manner; however, the loss of TR3 function in Apc(min/+)/TR3(-/-) mice leads to the failure of cisplatin-induced repression of tumorigenesis. Consistently, xenografts derived from TR3 knockdown colon cancer cells are insensitive to cisplatin treatment, whereas a significant curative effect (50% inhibition) is observed in xenografts with functional TR3. Taken together, our study reveals a novel cross talk between Chk2 and TR3 and sheds light on the mechanism of cisplatin-induced apoptosis through TR3. Therefore, TR3 may be a new target of cisplatin for colon cancer therapy.